Flagellin enhances NK cell proliferation and activation directly and through dendritic cell-NK cell interactions.
Flagellin, the principal component of bacterial flagella, is a ligand for Toll-like receptor 5 (TLR5) or TLR11 and contributes to systemic inflammation during sepsis through activation of dendritic cells (DCs) and other cells of the innate immune system. Here, we report that flagellin and the TLR4 ligand, lipopolysaccharide (LPS), induced phenotypic and functional maturation of murine bone marrow-derived DCs and enhanced DC accumulation in the draining popliteal lymph node following their footpad injection. It is interesting that flagellin injection enhanced myeloid (CD8alpha(-1)) and plasmacytoid (plasmacytoid DC antigen(+) B220(+)) DC subsets, whereas LPS only increased myeloid DCs in the draining lymph node. In addition, the footpad injection of flagellin or LPS induced significant CD4(+) T cell activation in the draining popliteal lymph node, as judged by increased CD69 or CD25 expression. We illustrate, for the first time, that flagellin also increases natural killer (NK) cell number and activation status in the draining lymph node after footpad injection. Using coculture with enriched carboxy-fluorescein diacetate succinimidyl ester-labeled NK cells, flagellin-treated DCs induce significant NK cell proliferation and activation. In fact, direct treatment of NK cells with flagellin induces a greater increase in cell proliferation than treatment with LPS. In contrast, flagellin treatment of NK cells was not a strong inducer of interferon-gamma (IFN-gamma) production, indicating that NK cell proliferation and IFN-gamma production may be regulated differentially. These data suggest that flagellin is a capable maturation agent for murine myeloid-derived DCs, and flagellin-activated DCs and flagellin itself are potent inducers of NK cell proliferation.